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Abstract 

This study was carried out to assess the vessel and fiber dimensions and 
characteristics of Blighia sapi da Konig.and Lecaniodiscuscupanoides Planch ex Benth. 
growing in the rainforest and derived savanna regions of Edo state, N igeria. In 
both taxa, rainforest species possessed wider and longer vessels than the derived 
savanna species. Also, significant variations were recorded in taxa vessel wall 
thickness between the two ecozones. The derived savanna plants had thicker 
vessel wall to counterbalance the water stress prevalent in that environment. In 
both species, vessel members lacked tails. Also, taxa fibers were of short and 
medium lengths. Significant variations between fiber lengths of species occurring 
in both habitats were not encountered. Fiberelementsoftaxa were of moderately 
thick wall whilefiber/ vessel length ratio was greater than lin both taxa. Although 
runkel ratios of both species studied were less than 1, they may however not be 
suitable for high grade pulp because of their low fiber length values. The study 
has revealed that the woods are suitable for various end uses because of the 
presence and distribution of vessels and fiber with thick walls. 

Keywords: Blighia sapida, Derived savanna, Fiber, Lecaniodiscuscupanoides. Rainforest, 
vessel. 
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1. Introduction 

Asthe world supply of non-renewable resources become increasingly critical, wood with its many attributes 
but also with inherent problems, has the opportunity of playing a more important role in meeting a wide 
variety of man's needs. Wood playsasignificantroleintheeconomy of states in Nigeria, particularly Edo 
state H ence, forests and wood industriesareof great importance. 

Research and development i n wood sci ence and uti I i zation of research f i nd i ngs w i 11 be more i mportant i n 
determining suitability ofwoodforvariousproductsintheyears ahead (Dickinson, 1976; Food and Agricultural 
Organization, 2013). In the last couple of years, it has becomeincreasingly apparent that theworld'ssupply 
of non-renewableresources isindeed finiteespeci ally in the tropics. Asthesupply of theseresourcesdiminishes 
and demand becomes high, their market values increase. 
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Wood isa heterogaioustissuecomprisingofdifferenttypes of cells, someof which function as a mechanical 
support and others for conduction (Fahn, 1974; and M aiti et al2016). Wood is the most misunderstood 
material by man and yet it is his best friend as it accompanies him to his last journey (Gill, 1992). 

H i stomorphol ogy i nvol ves the materi al composi ti on of wood, thei r pecu I i ar spati al al i gnment, and thei r 
shapes as they relateto function and use(Gill, 1992). H istomorphological studies therrforeprovidesathorough 
anatomical information of woody plants. Tracheary elements are the non-living cells that are principally 
concerned with thetransport of water and which also, to a certain degree, havea supporting function (Fahn, 
1974; and M aiti et al., 2016). H istomorphological studies of tracheary elements of wood have long been a 
subject of great interest to both foresters and botanists (Gill and Ogunlowo, 1986 and 1988; and Sano et al., 
2011). A forester's interest lies primarily in thecellular proportionsof different cel Is of tissuetypes, likefibers 
and rays as selection criteria. The botanist interest I ies i n theecological trend i n thetracheary elements of the 
wood anatomy i n order to understand possi bleevol utionary mechanisms responsi blefor the major trends i n 
xylem anatomy and also on phylogenetictrends. 

Sanio (1863cf. Fahn, 1974) was the first person to I ay foundation of the study of tracheary elements. He 
discussed the similarity and differences between thetracheid and thevessel member. SinceSanio's work (cf. 
Fahn, 1974) much has been devoted to the investigation of different tissuetypes such asthestructure, shape, 
function, ontogeny and phylogeny of these elements. The components of the tracheary elements include 
tracheids, vessels and wood rays(Gill, 1992). 

World current timber requirement for construct! on ison continual increasejustasthehuman population 
isalso on continual increase (Ramageet al., 2017). In order to meettherequirementsfor various purposes, it is 
essential thattheavailablewood resources aretapped more intelligently. Careful selection of problems in this 
research effort wi 11 provideaids and sol utions i n better meeti ng man's wood requi rement. 

Keay et al. (1989) reported 9(X) woody taxa of angiosperms in N igeria. Unfortunately, only 50 timber 
species are being commercially exploited. The reason for this low value is that investigation on N igerian 
indigenous plants has not attracted the same attention asthetemperateplantsfrom wood scientists. M etcalfe 
and Chalk (1950), stressed the importance of wood anatomy as well as other anatomical data, as wood 
structure is such a potentially rich source of information. Metcalfe (1972) therefore suggested a thorough 
investigation of thestructureof plants from thetropics.Thisisdueto the fact that not enough information is 
availableon thetracheary elements of tropical woods. 

Also, ecological variation in wood anatomy in relation to altitudeand environment has been studied by 
Versteegh (1968) and others, in attempts to answer these problems arising in wood anatomy in their respective 
localities including Indonesian woody plants. In recent years also, there has been an increased interest in the 
study of'ecological wood anatomy' in order to understand possibleevolutionary mechanism responsi blefor 
major trends in xylem anatomy. It has been assumed inallthesestudies that most of the variations responsible 
for theecological trends observed aretheresult of selection (Baaset al., 1983). On the other hand, it is widely 
realized through research workthatthereisalsoalargecomponentof phenotypic plasticity in wood anatomical 
feature, part of which may contribute to the observed ecological trends (Gratani, 2014; and Maiti et al., 2016). 

Blighiasapida Konig. and LecaniodiscuscupanoidesPlanchexBenth. werethesubjectsforthis research work. 
They both belong to thesapindaceaefamily, also known as the soapberry family. This family contains about 
150 genera and some 2,(X)0 species. I ts members aremainly tropical and subtropical in origin. In N igeria it is 
represented by B genera (Keay etal., 1989). Previous contributions to hardwood histomorphological studies 
of thisfamily includeAkachuku (1987), Gill and Ogunlowo (1988), Gill and Onuja (1984), Gill, Lamina and 
Karatela (1985), Metcalfe and Chalk (1950), Okoegwaleand Gill (1990), Outer and Van-Veenendal (1976). 
Avail able literatures indicate that not much work has been carried out in recent times in the hi stomorphol ogy 
of this huge family, particularlythoseof Nigerian origin. 

Generally, what is presently known about thewood anatomy of the rich and diverse flora of Edo stateis 
relatively poorly known. This study thereforefocuses on tracheary elements characteristicof Blighiasapida 
and Lecaniodiscuscupanoideswith theaim of assessing their suitability for pulp, furnitureand other uses and 
to also determinetheeffects of ecological variationson dimensions, qualities and utilization potentials of their 
wood. 
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2. M aterials and methods 

2.1. Study location 

The study sites were in two ecological zones (rainforest and derived savanna) of Edo state, N igeria. The 
ecological zones are located between longitude 5°04' East and 6°43' East and Iatitude5°44' North and 7°34' 
North. 

2.2. H istological techniques 

Wood samples were collected from stem wood at 1.3 meters from the ground level. Wood samples were 
obtai ned from trees whose ages could not be ascertai ned because the col lections were made from natural 
forests. Wood samples collected from thetwoecological zones were air dried for lOdays and were made into 
chips. 

M aceration of chips werecarried out using modified methods of Thorsch (1999). Wood chips were placed 
in atesttubecontaining 10-15 ml of 60% nitric acid and left overnight. Thetest tube was boiled for 5-10 min. 
Themacerateswerewashed several timeswith distilled water. It was then stored in 10% glycerol for subsequent 
use. M acerates were mou nted separately on cl ean si i des. Stai ni ng was done by add i ng a d rop of 1% d i I uted 1:1 
glycerol-safranin solution before placing thecover slip. This was to enhance clearer view of the wood features 
on the microscope The microscope was cal i brated for 11 near measurements of fi ber. Vessel characteristics were 
also determined. Fiber/ vessel diameters were made in radial direction on transverse section.Thecalibration 
of the microscope was: 

lunit = l/ 74 mm 
=0.0135 

1mm =1(XX) microns (pm) 

Therefore 0.0135 mm =13.5iam 

Thisfactor was used under x lOobjectivein all the measurements taken. Classification into narrow, short, 
medium, long or largesizeis according to M etcalfeand Chalk (1950) [SeeTableA 1 in A ppendix]. 

2.3. Statistics 

Averagevalues were based on 50 measurements. Mean and standard deviation of the values obtai ned were 
calculated. Also, t-testdistribution was used in comparing vessel lengths, diameters, fiber lengths and wall 
thickness of trees in rainforest with trees in derived savanna habitat to determinethe relationship between the 
sametaxa occurring inthetwodisti net ecological zones. 

2.4. Determination of fiber/vessei iength ratioand runkei ratio 

Fiber/ vessel length ratio was calculated as shown below: 

FL 

— = Specialization Index 
whereFL=Fiber Length, and VL=Vessel Length. 

2W 

Also, Runkei ratio was estimated using the formula: — 

La 

where W = Fiber wall thickness, and 
Ld =Fiber lumen diameter. 

3. Results and discussion 

In the present study, Blighiasapidaand Lecaniodiscuscupanoides occurring in the rainforest and derived savanna 
habitatswereconsidered. Figures 1-6 show the vessel and fiber characteristics of Blighiasapi da and Lecaniodiscus 
cu panoi ds grow i ng i n the rai nforest and derived savanna regions of Edo state. Results obtai ned from the study 
are su mmari zed i n TabI es 1 and 2. 
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3.1. V essel di mensi ons a nd cha racteri sti cs 

Taxavessdsareshort (<350 [im), with mean ranging from 301.6+105.64 [im in L.cupanoids to 316.0+116.36 
p m i n B. sapi da occu rri ng among the rai nforest species w hi le mean range of 268.72+111.68 pminL.cupanoides 
and 285.16+113.78pm in B. sapida arereported inthederived savanna habitat (Figures land 2). Occurrence 
of short vessels is in agreement with the previous report byOuterand Van-Veenendaal (1976). Vessel diameters 
of taxa are of med i u m (100-200 p m) and I arge (>2(X) pm)sizeswith mean d i ameter rangi ng f rom 172.3 +76.16 
pm in B. sapida to 295.0+101.19pm in L. cupanoids. In thederived savanna habitat, vessel diametersareof 
mean range 148.24 + 66.16 pm in B. sapida and 182.35 + 75.38 pm in L. cupanoides. The presence of medium¬ 
sized vessel diameter is i n agreement with Outer and Van-Veenendal (1976). Significant variations wereonly 
recorded i n vessel element diameters of taxa between thetwo ecozones (T ables land 2). H owever, Outer and 
Van-Veenendal (1976) reported non-significantvariations in vessel d i mensi ons of P. pinnata existing in both 
the rai nforest and savanna areas of Cote'd'voi re. 


In both taxa studied, wider and longer vessels werefound in rai nforest species when compared with the 
derived savanna species (Figures land 2). This relationship agrees with thepostulateadvanced byCarIquist 


E 
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Figure 1; Vessel and fiber lengths and diameters of B. sapida growing in the rainforest and derived savanna 
regions of Edo state 
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Figure 2: Vessel and fiber lengths and diameters of L. cupanoides growing in the rainforest and derived 
savanna regions of Edo state 
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( 1975) that there are longer and w ider vessel s el ements I n sped es occu rri ng I n rai nforest habitat than those I n 
thedrier areas (derived savanna). Wider vessels offer low friction and deliver larger volumes of water per unit 
time (Ewers et al., 1991; Sperry, 1995; and Yahya, 2014). The morphology and ecological trendsof xylemare 
relevant to efficiency and safety of water conduction. This agrees with the report of Maiti et al. (2016) which 
stated that environments play a great roleon wood anatomical characters and that environmental changes 
havecaused modifications or adaptations of structural features in tree-rings. 

Taxa vessel walls were of moderately thick types (3.66-5.65 pm); with mean thickness ranging from 3.66+ 
1.20 pm in B. sapidato4.08+2.01pminL. cu pan oides occurring in the rai nforest habitat while mean thickness 
ranged between 5.20+1.88 pm in B. sapida and 5.65 + 2.63 pm in L. cu pan oids in the derived savanna species. 
Variations in vessel memberwall thickness aresignificantly different among taxaexisting in thetwoecological 
zones (Tables land 2). On the average, taxa in thederived savanna locality have shorter but thicker walled 
vessels than their rainforest counterparts (Figures 3 and 4). Short and thick-walled vessels exhibited by the 
derived savanna species arerelevantfor increased safety and efficiency in the habitat where they occur. Vessel 
wal I thickness has been considered functionally significant in offer! ng enough mechanical strength to withstand 
negative pressure (Cariquist 1975,1980, and 2001). M aiti et a!. (2016) stated that species with small narrow 
vessels have strategy to adapt both to hot and cold cl I mate agai nst cavitation. H ence, the derived savanna 
plants had higher mean maxi mum values for vessel wall thickness to counterbalancethewater stress prevalent 
in that environment. Similar findings were reported byOkoegwaleetai. (2010). 

In both species, vessel memberslacked tails. Perforation plates areof si mpletypeand transversely situated. 
Occurrenceof simple perforation plate is in agreement with Outer and Van-Veenendaal (1976) on P. pi nnata. 
According to Baas (1973), the perforation plates offer potential support and resistance to collapse where 
negative pressures exist i n a vessel. Occurrenceof si mple perforation plates I mpl ies I ncreased efficiency of 
vesseisfor water conduction. 

The presence of si mple pitted-vessels with no definite pattern of arrangement is reported in B. sapida while 
in L. cupanoidsvesselswith si mple pits arranged in reticulate pattern is reported (Tables2and 3). Outer and 
Van-Veenendaal (1976) however did not report on this character in P. pinnata. Pit membranes affect the 
penetration of liquids, preservatives and gases in timber (Sano et a!., 2011). It is important as research on pit 
membranes provides interesting applications in the field ofwood technology, including the paper and pulp 
industry (Flynn, 1995; Singh et a!., 1999; and Watanabeet a!., 1998). 



Vessel wall thickness Fibre wall thickness 


Figure 3; Vessel and fiber wall thickness of B. sapida growing in the rai nforest and derived savanna regions 
of Edo state 
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■ Rainforest 

■ Derived savanna 


Figure 4: Vessel and fiber wall thickness of L. cupanoides growing in the rainforest and derived savanna 
regions of Edo state 


Table 1: Morphological characterization of vessel and fiber elements of Blighia sapida growing in rainforest 
and derived savanna regions of Edo state 

Tissue type 

Characteristic 

Rrainforest 

Derived savanna 

Vessel 

Length 

Short; ranging from 157.60-372.82 ^m; 
mean: 316.0 ^m 

Short; ranging from 131.40 - 
328.53 ^m; mean: 285.16 ^m 


Diameter 

Medium sized; Ranging from 

98.5-191.10 nm, mean: 172.30 nm. 

Medium sized; Ranging from 92.3 - 
167.60 nm, mean: 148.24 nm 


Wall thickness 

Range of 1.4 - 6.31 ^m; mean of 3.66 ^m 

Range of 2.4-7.44 ^m; mean of 5.20 ^m 


Tall 

A bsent 

A bsent 


Perforation Plates 

Simple; located at the transverse 
end walls. 

Simple: transversely located at the 
end walls. 


Pits 

Simple pits with no definite 
pattern of arrangement. 

No definite pattern of arrangement. 

Note: Vessel wall thickness vary significantly at p < 0.01 between the two vegetation zones. 

Fibre 

Length 

Medium; ranges from 817.44- 
1756.21 pm; mean: 1120.63 pm. 

Medium; ranges from 800.76-1688.96 
pm; mean: 1004.72 pm. 


Diameter 

Ranging from 15.08-21.66 pm; 
mean: 19.62 pm. 

Ranging from 15.00-20.52 pm, 
mean: 18.41 pm. 


Wall thickness 

Ranging from 4.61 - 8.50 pm; 
mean: 5.20 pm. 

Ranging from 4.21-8.42 pm; 
mean: 5.00 pm. 


Lumen Diameter 

Ranging from 10.78-18.40 pm; 
mean: 13.08 pm. 

Ranging from 9.4-16.56 pm; 
mean: 12.11 pm. 


Pits 

A bsent 

A bsent 


Septate 

A bsent 

A bsent 


Fiber/Vessel 
length ratio 

3.55 

3.52 


Runkel ratio 

0.80 

0.83 

Note: Fiber dimensions vary but not significantly between the two vegetation zones. 
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Table 2: Morphological characterization of vessel and fiber elements of Lecaniodiscus cupanoides growing in 
the rainforest and derived savanna regions of Edo state 

Tissue type 

Characteristic 

Rrainforest 

Derived Savanna 

Vessel 

Length 

Short; ranging from 142.51-346.68 um, 
mean: 301.60 ,um. 

Short; ranging from 134.80-314.32 /jm; 
mean: 268.72 ^m 


Diameter 

Large sized; Ranging from 168.4- 
310.2 um mean: 295.0 /jm. 

Medium sized; Ranging from 100.70- 
211.50 /jm; mean: 182.35 ^m 


Wall thickness 

Range of 2.8-14.91 um, mean: 4.80 ,um. 

Range of 3.09-15.50 ^m, mean: 5.65 ,um. 


Tail 

A bsent 

A bsent 


Perforation plates 

Simple: located at the transverse 

end walls. 

Simple: transversely located at the end 

walls. 


Pits 

Simple pits arranged with reticulate 
pattern. 

Simple pits arranged with reticulate 
pattern. 

Note: Vessel diameter vary significantly at p <0.01 and vessel wall thickness vary significantly at p <0.05 between the 
two vegetation zones. 

Fiber 

Length 

Medium: ranges from 755.62- 
1804.15 pm; mean: 976.72 pm. 

Short; ranges from 702.81- 
1794.60 pm; mean: 802.61 pm. 


Diameter 

Ranging from 14.91-28.77 pm; 
mean: 21.08 pm. 

Ranging from 14.62-28.40 pm, mean: 
20.14 pm. 


Wall thickness 

Ranging from 3.72-6.13 pm; 
mean: 4.10 pm. 

Ranging from 3.40-5.72 pm; mean: 

3.72 pm. 


Lumen diameter 

Ranging from 10.70-16.22 pm; 
mean: 12.66 pm. 

Ranging from 9.12-18.04 pm; mean: 

15.14 pm. 


Pits 

A bsent 

A bsent 


Septate 

A bsent 

A bsent 


Fiber/Vessel 

length ratio 

3.24 

2.99 


Runkel ratio 

0.65 

0.49 

Note: Fiber dimensions vary but not significantly between the two vegetation zones 


3.2. F i ber di mensi ons a nd character! sti cs 


T axa fi bers wereof short (<900 m) and medi um lengths (900-1600 fim), w ith mean range of 976.72 +439.52 
laminL. cupanoidsand 1120.63 +504.02 pm in B. sapi da occurring among therainforestspecies. In thederived 
savanna habitat, averagetotal fiber length ranged from 802.61+361.17pm in L. cupanoidsto 1004.72 +452.12 
pm in B. sapida. Significantvariations between fiber lengthsof species occurring in the two habitats were not 
encou ntered. The f i ber I ength i s wel I -know n to i nf I uence the p hysi cal and mechan I cal p roperti es of the p I ant 
material. According to Espiloy (1987) and Parameswaran and Leslie(1976), thefiber length isassociated with 
pi ant's toughness, workability and durability. Fiber length is also an important descriptor factor of pulp 
quality, given its relationship with paper strength properties (Mansfield and Weineisen, 2007; and Eketal., 
2(X)9). Accord! ng to Ogunleyeet a!. (2017), a greater fi ber length corresponds to a higher teari ng resistanceof 
the paper produced. Thiscorrelation has been ascribed tostressdissipation; thelonger thefi ber thegreater the 
area over which thestress is disspated (Gal I ay, 1962). 

The average fiber length of both species observed in this study is less than 1290pmfor Gmelina arborea 
reported by Roger et al. (2007); 1360pmfor Ridnodendron heuddotii (Ogunleyeet al., 2017) and 1760 pm for 
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Rhizophora harrisonii (Emerhi, 2012). Si nee thelength of fiber greatly affects the strength of thepulp and the 
paper madefromit, paper madefromL. cupanoidsand B. sapida, is likely to have lesser quality than thosefrom 
woodslikeRhizophoraharisonii, Ricinodendron haiddotii andGmdinaarborea having longer fibers. Higher fiber 
length has been reported to result i n greater resistanceof the paper to teari ng (01 uwadareand Sotande, 2007). 
Ademiluyi and Okeke(1979) reported thatthelongerthefiber, the higher thetear resistanceand the better the 
quality of the paper produced from it. 

Fi ber elements of taxa wereof moderately thick-wal led (3.72-5.20 p m), w ith mean wal I thickness rangi ng 
from 4.10-1-1.8 pm in L. cupanoids to 5.20-1-2.34 pm in B. sapida occurring in the rainforest habitat. In the 
derived savanna habitat, mean fiber wal I thickness ranged from 3.72-1-1.67 pm in L. cupanoidsto 5.0-1-2.25 pm 
in B. sapida. Variations in fiber wal I thickness were how ever not significant between species occurring in the 
twohabitats. Fiberwallthicknessisofrelevanceinthedeterminationofwood density and its end uses(Fahn, 
1974; Okoegwaleand Idialu, 1998; and Okoegwaleet al., 2010). 

3.3. Fiber/vessel length ratio 

Fi ber/ vessel Iength ratio of B. sapi da w as 3.55 i n the rai nforest spedes and 3.52 i n thederi ved savanna spedes. 
Similar reduction inthefiber/ vessel length ratio was observed in L. cupanoidson moving from the rai nforest 



Figures; Fiber/vessel length ratio and runkel ratio of B. sapida growing in the rainforest and derived savanna 
regions of Edo state 



Figures: Fiber/vessel length ratio and runkel ratio of L. cupanoides growing in the rai nforest and derived 
savanna regions of Edo state 
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(3.24) to the derived savanna (2.99). Fiber/ vessei iength ratio was greater than lin both taxa indicating that 
thetaxa arephyiogeneticaiiy advanced and speciaiized. Fiber/ vessei iength ratio isconsidered by many as an 
i mportant parameter for the assessment of phyiogeny of taxa. However, variation infiber/ vessei iength ratio 
between the two ecoiogicai zones suggests that ecoiogicai zones may affect tracheary eiement dimensions 
which influence fiber/ vessei iength ratio, thus indi eating that tracheary eiements may benon-piastic. Forthis 
reason, itissuggested that much reiianceshouid notbepiaced on fiber/ vessei iength ratio for thedetermination 
of the phyiogeny of ataxa. A simiiar observation haseariier been made by Baiiey (1957) against the use of 
fiber/ vessei iength ratio too iiterariiy as indicator of phyiogeneticspeciaiization in aspecies. 

3.4.Runkel ratio 

Runkei ratio of taxa are beiow 1 (<1). Runkei ratio of B. sapida and L. cupanoides ranged from 0.8 and 0.65 
respectiveiy in the rainforest species to 0.83 and 0.49 respectiveiy in thederived savanna species (Figures 5 
and 6). in papermaking with hardwood fibers, runkei ratio iowerthan LOisdesirabiefor good conformabiiity 
and fiber-to-fiber contact in paper (Dean, 1995; and Erogiu, 1980). in hard woods, Bhanadri et al. (1988) 
reported that density and fiber/ vessel characteristics (the runkei ratio, fiber/ vessel length ratio, vessel 
dimension, etc.) ©<hi bit marked influenceon strength and surface properties of paper. 

In line with thereportsof Erogiu (1980) and Ekhuemelo and Tor (2013), when Runkei ratio is less than 1, it 
indicates that thecell wall isthin, and celluloseobtained from these fibersismostsuitablefor paper production; 
whentheRunkel ratio isequal to 1, it means that thecell wall has mediumthickness, and celluloseobtained 
in such cases issuitablefor paper production; and whentheRunkel ratio is greater than 1, it indicates that the 
fiber has thick walls, and celluloseobtained from such fibers is least suitablefor paper production. 

4. Conclusion 

H istomorphological studies of tracheary elements in conjunction with other evidences are important factors 
inascertainingthequality ofwood and thereby proffer possibleend usesaswell as promoting information on 
the position of ataxon. Thepresent study on woodsof lesser known plants, viz.,: Blighia sapida and Lecaniodiscus 
cupanoids of the sapindacea family growing in the rainforest and derived savanna regions of Edo state, 
Nigeria has revealed thattheir woods are special! zed and also suitablefor various end uses based on Fahn 
(1974) recommendations which stated that presence and distribution of vessels with thick walls and presence 
of fiber with thick walls (>3 pm) makewood speciessuitablefor various end uses. However, wood from both 
tree species investigated may not be very suitablefor high grade pulp except for rayon grade pulp because of 
their low mean fiber length values (Mansfield and Weineisen, 2007; and Eket al., 2009). The study has also 
shown that ecological zone may havesignificant effects on vessel elementsdimensions. 

5. Recommendation 

Edo state is blessed with variety of tree species but only little is known of the characteristics, qualities and 
possibleusesto which thesetreespecies can beput. Hence, weareunableto fully utilizeand maximize this gift 
of nature, i.e., theforesttrees.Thedepletion of traditionally economictreespeciesinthe natural forests points 
toa need toexplorealternativesourcesof raw materiaisfor various uses. Therefore, morehistomorphological 
and histochemical studies arerecommended to exploretheutilization potentialsor attributes possessed by 
many of thewood taxa in our forest lands. 
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APPENDIX 


Length measurements of tracheary elements according to Metcalfe and Chalk (1950) 

Long fibers 

^ 1600 [j m 

Medium iength fibers 

900-1600 [jm 

Short iength fibers 

< 900 [jm 

Long vesseis 

> 800 [jm 

Medium iength vesseis 

350-800 [jm 

Short iength vesseis 

< 350 [jm 

Large vessei diameter 

> 200 [jm 

Medium vessei diameter 

100-200 [jm 

Smaii vessei diameter 

< 100 [jm 

Short tracheids 

< 100 [jm 

Medium iength tracheid 

100-200 [jm 

Long tracheids 

>200 [jm 
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vessel and fi ber characteristics of BlighiasapidaKonig. and Lecaniodiscuscupanoides Planch ex Benth. 
grow I ng I n rai nforest and derived savanna areas of Edo state, NI geri a. A fri can J ou rn al of B i ol ogi cal S d en ces. 
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